Motor adaptation, the adjustment of sensorimotor representations in face of changes in the environment, 2 may operate at different rates. When human participants encounter repeated or consistent 3 perturbations, their corrections for the experienced errors are larger compared to when the perturbations 4 are new or inconsistent. Such modulations of error sensitivity were traditionally considered to be an 5 implicit process that does not require attentional resources. In recent years, the implicit view of motor 6 adaptation is challenged by evidence showing a contribution of explicit strategies to learning. These 7 findings raise a fundamental question regarding the nature of the error sensitivity modulation processes. 8
explain the parallel operation of these processes during the time course of visuomotor adaptation (Taylor 48 et al., 2014) . However, it does not explain secondary influences on learning, such as modulations of error 49 sensitivity -the change in the reaction to errors -that were reported for different error magnitudesdeviation of the cursor. The marker position was recorded at 100 Hz using three motion capture cameras 90 (Qualisys AB, Sweden). 91
In all experiments, participants were requested to move the cursor to the target by performing a wrist 92 7
Figure 1. Experimental task 113
Trial initiation was marked by the appearance of a cursor (orange dot) and a presentation of an auditory 114 tone. Participants were requested to move the cursor to a start location (blue circle). Following 1 sec in 115 the start location, they received a 'Go' cue-both cursor and start locations turned black, signaling 116 participants to move to the target (filled gray circle). Participants were requested to perform a fast out-117 and-back movement, placing the reversal point on the target. The cursor was not presented during the 118 movement. Movement directions (arrows) and an example of a movement path (black line) are 119 schematically illustrated and were not presented to the participants. Trials ended with participants 120 receiving performance feedback: a black dot reappeared at the reversal point and the target changed 121 colored either to green for target hits, or to red for misses. In Contingent trials, the location of the 122 feedback cursor was contingent on participants' movements, and was either veridical or rotated with 123 respect to the movement direction. In Non-contingent (Error Clamp) trials, the cursor landed at the radius 124 of the target in a predetermined position that was rotated by 15 0 Table 1 ). The two conditions alternated 162 in each experiment, and we counterbalanced the condition that was presented on the first run across 163 participants. Across participants, all targets were associated with both conditions. 164 (Table 1) , and were requested to always try to hit the 190 target with the cursor. 191
Across runs, we manipulated the implicit process by imposing different delays between the moment of 192 movement reversal and the feedback presentation. Within each run, the delay was either constant at 193 1,000 ms or 2,000 ms, or varied randomly between 600-1,500 ms or 1,600-2,500 ms in steps of 100 ms. 194
All participants experienced all four types of delay schedules, but the order was randomized between 195 participants. Across participants, all targets were associated with all delay schedules. 196
197

Data analysis 198
The marker position (attached to the fist) was recorded throughout the experiment and sampled at 60 199 
Statistical analysis 223
Statistical analyses were performed using custom-written MATLAB functions, the MATLAB Statistics 224
Toolbox, and IBM SPSS (RRID: SCR_002865). We used the Lilliefors test to determine whether our 225 measurements were distributed normally (Lilliefors, 1967). In the repeated-measures ANOVA models, we 226 used Mauchly's test to examine whether the assumption of sphericity was met. For the factors that were 227 statistically significant, we performed planned comparisons and corrected for familywise error using the 228 Bonfferoni correction. We denote the Bonfferoni-corrected values as . 229
The statistical analyses for all three experiments were done on the following measures: (1) To examine the influence of consistency on each of the above error sensitivity measures in Experiment 1, 233
for each participant, we pulled together the data from two runs of the same consistency condition 234 (Random and Random Walk), and calculated each participant's error sensitivity measures for eachconsistency condition. We used a two-tail paired-sample t test to examine whether the difference in each 236 measure between the Random and the Random Walk conditions are statistically significant. 237
To examine the effects of explicit strategies on error sensitivity modulation in environment with different 238 levels of consistency in Experiment 2, we calculated error sensitivity measures for each consistency 239 condition. For each measure, we fitted a two-way mixed-effect ANOVA model, with the measure as the 240 dependent variable, one between-participants independent factor (Strategy: two levels, Ignore and 241
Compensate), and one within-participant independent factor (Consistency: two levels, Random and 242
Random Walk). 243
To examine the effects of delayed feedback (modulation of implicit adaptation) on error sensitivity, we 244 calculated each participant's error sensitivity measures for each delay condition. For each measure, we 245 fitted a four-way repeated-measures ANOVA model, with the measure as the dependent variable, and 246 one within-participant independent factor (Delay: four levels, 600-1,500, 1,000, 1,600-2,500, and 2,000 247 ms). 248
Throughout this paper, statistical significance was set at the < 0.05 threshold. 249
250
Results
251
Experiment 1: Consistency of the perturbation increases error sensitivity 252
A group of participants (N=18) experienced both Random and Random Walk schedules of visuomotor 253 rotations on different experimental runs (Fig. 2) . During the Random condition, the rotations were 254 presented in a pseudorandom order, changing between successive trials, such that the consistency, 255 measured by lag-1 autocorrelation (Gonzalez Castro et al., 2014), is small ( The time courses of the mean directional error (Fig. 2) suggests that participants adapted to some degree 268 to the Random Walk perturbation; this is evident by the gradual decrease with respect to the rotation 269 size, especially during the late stage of the adaptation epoch (Fig. 2b) . The Random perturbation masks 270 any improvement in performance (Fig. 2a) . delays ranged between 600-2,500 ms. Within each run, the delay was either constant (1,000 or 2,000 ms), 372 or variable (600-1,500 ms or 1,600-2,500 ms). 373
The delay of the feedback did not affect error sensitivity. We did not find statistically significant 374 differences in error sensitivity for either Error Clamp 
Figure Captions 604
Figure 1. Experimental task 605
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